The information 11M(A) = T r(WA) = m, m fi nite" determines a unique quantum state with maxi mum information entropy if and only if one of the following conditions is fulfilled (a) A is thermodynamically regular and m satisfies the equation o{A) < m ^ mA or o(A) > m ^ rhA
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depending on whether A is bounded from below or above.
(b) m equals o{A) or o(A) and is coincidently an eigenvalue of A with finite multiplicity.
The generalisation of this result to the case in which the mean values of several quantities are given will be treated in a subsequent paper.
10 This formula was first derived by v. Neumann 11 for the thermodynamic entropy of a q.m. system in thermal equi librium by means of thermodynamic arguments. 11 1. v. Neumann, Gött. Nachr. 1, 273 [1927] C o h e r e n t S ta te s a n d th e M a g n e tic O p e r a to r s A. D. Jannussis and L. Bapaloucas Department of Theoretical Physics, University of Patras, Greece (Z. Naturforsch. 28 a, 701-704 [1973] ; received 27 December 1972)
In the present paper a method of calculation of the density matrix in the Schrödinger picture is given, in terms of the known creation and annihiliation operators a+ and a. New magnetic operators are given with the help of the coherent states, which depend on two free parameters and v. For the case /u=v= (e H )/ (2 h c), these operators lead to the well-known magnetic opera tors, as they are given in the current litterature. § 1. Introduction
The physical significance of the coherent states is very important. They are, not only the states of oscillations that we encounter in nature, but also the states which are produced when an oscillator is cou pled linearly with a prescribed classical force. They are also emitted by a classical current source. There fore, they have many significant applications.
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The coherent states were first introduced by Glau ber 1, as eigenkets of the lowering operator a, defin ed by the equation:
(
Applications of the coherent states to the density operator of boson amplitude operators, have been given by Cahill and Glauber2. Also by Grosiqueni and Solimento 3, to the master equation for the prepresentation in the Schrödinger picture.
The equation of motion of the density matrix in the Schrödinger picture, is of the form:
The Hamiltonian Tl can be developed in a form of convergent series of the creation a+ and annihilisation a operators, namely:
Also the operator o can be expanded in a form of convergent series of the operators a+ and a, as:
As an example, we mention the case of the har monic oscillator with:
For this case, the coefficients Fjr verify the dif ferential equation:
The solution of the above equation has the form: 
and the operator o for this case is of the form:
Q= 2 e l, r
Malkin and Man'ko4 and Feldman and Kahn5 have studied the application of the coherent states for the free electron in a uniform magnetic field, by making use of the operators a+ and a.
In what follows, it will be shown that the up to now used magnetic operators are partial cases of our new operators, for which, instead of having free parameters (such as the magnetic field), we intro duce two new parameters, namely fx and v.
h 2 The physical significance in this case corresponds j j _ _ n " to the movement of the electron in a magnetic field with a vector potential of the form:
A:(AX= -[h c/e) vy , Ay= (h c/e) ft x , Az = 0).
]/2 (tx + >') I 3 r 3y
(b+) * = a + and (b )* = a .
From the above definition, the following commulation relations result easily 
In the next chapter, we define the new operators a+, a and b+, b of creation and annihilation. 
This operator can be expressed in terms of the operators a and a+ (12) as:
However, because of (10), it is:
T li = -h oj(a a+ + |) = -h co(a+ a -i ) with <o = e H /m c .
It is easy to prove that the eigenvalues of a+ a are -n and of a a+ are -(n + 1). The eigenvalues of the Hamiltonian operator J~l± are given by: After integration we take finally the eigenfunc tions, which depend upon the parameter k = (kx, ky) and the integer n :
Vk,n{x,y) ~e x p { -\r(/*x2 + vy2)
where Hn(x) are the Hermite polinomials.
We observe that, for ju = v = e H /2h c = B/2, the eigenfunctions (35) tend to the well-known Schrauben-functions 8. § 4. Coherent States of the Operators a and b
The coherent states of the operators a and b are defined as follows:
or, by the definitions (12) and (13), we have:
where: = A exp{ -I (ju x2 + v y2) + / x + q y} . (40) By substitution of (40) into (38) and (39), we obtain:
A + i£ = a , X -iQ = ß (41) from which we take X = ( a + ß ) /2 , Q = ( a -ß ) / 2 i = U ß -< * ) i (42) and the function we wish to find, is: W = A e x p { -\ (fxx2 + vy2) + (a/2) ( x -i y ) + (ß/2)(x + iy )} .
(43) The normalisation constant A, is A = VVju vJji exp{ -(ax + ßx) 2/8 ju -(a, -ß2) 2/8 v)
and eigenfunctions (43) take the final form:
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exp{ -| (fi x-+ v y2) + (a/2) ( x -i y ) + (ß/2)(x + iy ) (45) -( « t + A ) 2/8/^ -( « 2 -W 7 8 " } where a = a x -f i a2 and ß^ß i + ißz-
Instead of using the known operators a+ and a of the harmonic oscillator [Eqs. (5)], we can use the new operators (12) for the case of the magnetic field; we may also construct from them several op erators in the meaning of Cahill and Glauber2, namely in a form of power series. Sol. 6, 217 [1964; -Z. Naturforsch. 21a. 1577 -Z. Naturforsch. 21a. [1966 , But it is rather difficult to decide whether the SCF -CI calculations of the excited states are accurate or not. The discussion of the potential-curves of some higher excited states leads to the conjecture that the experimentally observed orange band-systems may belong to two transitions 'I g -^'n u and . But this should be checked in further calculations which must include higher orbitals as basisfunctions. 
